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A METHOD FOR SELECTIVELY 
AFERTURJNG A NONWOVEN WEB 



FIELD OF INVENTION 

The present inveniion relates to apenuied nonwoven webs and a method of 
making the same. Apertured nonwoven webs are paniculaily well suited for use in 
disposable absorbent articles such as diapers, incontinence briefs, training pants, 
feminine hygiene garments, and the like. 

BACKGROUND OF THE INVENTION 

Nonwoven webs formed by nonwoven extrusion processes such as, for 
example, meltblowing processes and spunhonding processes may be manufactured 
into products and components of products so inexpensively that the products could 
be viewed as disposable after only one or a few uses. Rcpicscntalives of such 
products include disposable absorbent anicles, such as diapers, incontinence briefs, 
training pants, feminine hygiene garments, and the like. 

Infants and other incontinent individuals wear disposable absorbent anicles 
such as diapers to receive and contain urine and other body exudates. Absorbent 
anicles function both to contain the discharged materials and to isolate these 
maieriaJs from the body of the wearer and from the wearer's garments and bed 
clothing. Disposable absorbent anicles having many different basic designs are 
known to the an. 

A typical absorbent anicle includes a liquid pervious topsheei, a liquid 
imper\'ious backsheet joined to the topsheet. and an absorbent core positioned 
between the topsheet and the backsheet. Nonwoven w^bs are often used as the 
topsheet because they are liquid per\'ious and provide a skin friendly surface. 
However, in certain uses nonwoven webs do not function all that well as a topsheet 
as body exudates sometimes hanp-up or pet caught in the nonwoven web and thus, 
become trapped apainst the wearer'5 skir One solution to the aforementioned 
problem is to provide apenures m the nonwoven web so that body exudates may 
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readiiy penetrate throuph the nonwoven web and into the underlying absorbent core. 
Unfonunaiely, certain techniques used to form apenured nonwoven webs are either 
cosily, create an undesirable harsh feeling against the wearer's skin, or are subject to 
tearing, panicularly when the apenured nonwoven web is to be used as a topsheet on 
a disposable absorbent anicle. 

As used herein, the term "nonwoven web", refers to a w-cb that has a 
structure of individual fibers or threads which are interlaid, but not in any regular, 
repealing manner. Nonwoven webs have been, in the past, formed by a vaneiy of 
processes, such as. for example, mcltblowing processes, spunbonding processes and 
bonded carded web processes. 

As used herein, the term ' microfibers". refers to small diameter fibers having 
an average diameter not greater than about 100 microns. 

As used herein, the term "meltblown fibers", refers to fibers formed by 
extruding a molten thermoplastic material through a plurality of fine, usuallv 
circular, die capillanes as molten threads or filaments into a high velocity gas (e.g., 
air) stream which anenuates the filaments of molten thermoplastic material to reduce 
their diameter, which may be to a microfiber diameter. Thereafter, the mcltblov^-n 
fibers are carried by the high velocity gas stream and are deposited on a collecting 
surface to form a web of randomly dispersed meliblowTi fibers. 

As used herein, the term "spunbonded fibers", refers to small diameter fibers 
which are formed by extruding a molten thermoplastic material as filaments from a 
plurality of fine, usually circular, capillaries of a spinneret with the diameter of the 
extruded filaments then being rapidly reduced as by, for example, eductive drawing 
or other weij-known spunbonding mechanisms. 

As used herein, the term "polymer" generally includes, but is not limited to. 
hompolymers. copolymers, such as, for example, block, graft, random and 
alternating copolymers, lerpolymcrs, etc., and blends and modifications thereof 
Furthermore, unless otherwise specifically limited, the term "polymer" shall include 
all possible geometrical configurations of the material. These configurations 
include, but are not limited to, isotaciic, syndiaotactic and random symmetries. 

As used herein, the term "elastic" refers to any material which, upon 
application of a biasing force, is stretchable. that is, elongaiable, at least about 60 
percent (i.e.. to a stretched, biased length, which is at least about 160 percent of its 
re]a>:ed unbiased length), and which, will recover at least 55 percent of its elongation 
upon release of the stretching, elongation force. A hypothetical example would be a 
one (!) inch sample of a msienal which is elongaiable to at least 1.60 inches, and 
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which, upon bein^ cloncaied lo 1.60 inches and released, will recover to a length of 
not more ihan 1.27 inches. Many elasnc materials may be elonpated by more than 
60 percent (i.e.. much more than 160 percent of their relaxed length), for example, 
elongated 100 percent or more, and many of these m.aterials will recover lo 
substantially their initial relaxed length, foi example, to within 105 percent of their 
initial relaxed length, upon release of the stretch force- 
As used herein, the term "nonelastic" refers to ainy miaierial which docs not 
fall within the defmition of "elastic" above. 

As used herein, the leim "extensible" refers to any miaierial which, upon 
application of a biasing force, is elongaiable, at least about 50 percent without 
experiencing catastrophic failure. 

As used herein, the term "melt-stabilized" refers to ponions of a nonwoven 
web which have been subjected to localized heating and/or localized pressure to 
substajiiially consolidate the fibers of the nonwoven web into a stabilized film-like 
form. 

SUMMARY OF THE INVENTION 

in accordance with the present invention there is provided a method for 
selectively apenuring a nonwoven web comprising the steps of: 
providing a nonwoven web; 

weakening the nonwoven web at a plurality of locations to create a plurality of 
weakened, melt-siabilized locations; and 

applying a tensioning force to the nonwoven web to cause the nonwoven web lo 
rupture at the plurality of weakened, melt-siabilized locations creating a plurality of 
apenines in the nonwoven web coincident with said weakened, meli-stabilized 
locations. 

The nonwoven web may include bonded carded w^ebs, spunbonded webs, or 
meltblown webs. The meliblov,Ti web may include mellblowTi microfibers. The 
nonwoven web may also have multiple layers such as, for example, multiple 
spunbonded layers and/or multiple meltblown layers. The nonwoven material may 
be made of polymers such as, for example, polyolefins. Exemplary polyolefms 
include polypropylene, polyethylene, ethylene copolymers and propylene 
copolymers. The nonwoven web may be an elastic nonwoven web. a nonelasiic 
nonwoven web or an extensible nonwoven web. 
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BRJEF DESCRIPTION OF THE DR.A\VINGS 

W^Wc ihe specification concludes with claims panicularly pointing out and 
distinctly claiming the subject maner which is regarded as forming the present 
invention, it is believed that the invention will be better understood from the 
following description which is taken in conjunction with the accompanying 
drawings in which like designations are used to designate substantially identical 
elements, and in which: 

FIG. 1 is a plan view of a disposable diaper embodiment of the present 
invention having portions cut away to reveal underlying structure, the inner surface 
of the diaper is facing the viewer; 

FIG. 2 is a schematic representation of an exemplary process for selectivelv 
apcnuring a nonwoven web of the present invention; 

FIG. 3 is an enlarged perspective illustration of a web weakening 
anangement of the present invention, 

FIG. 4 is an enlarged perspective illustration of an incremental stretching 
s>'siem of the present invention; ----- 

FIG. 5 is a schematic lepreseniation of another process for selectively 
apenunng a nonwoven web of the present invention; 

FIG. 6 is an enlarged perspective illustration of another web weakening 
anangement of the present invention; 

FIG. 7 is an enlarged plan view photograph of a nonwoven web prior to 
being w'eakened; 

FIG. 8 is an enlarged plan view photograph of a nonwoven web of the 
present invention after the nonwoven web has been weakened at a plurality of 
— locations;-and— — .,~r-rr:r^^ 

.pjQ... p„ .^ ^ ___j__^^^_ „j^ ^ phoiograph~bf T nonwoven web of the 
present invention after tension has been applied to rupture the nonwoven web at the 
weakened locations to create apertures in the nonwoven. 

DETAILED DESCRIPTION OF THE INVENTION 

As used herein, the term "absorbent anicle" refers to devices which absorb 
and contain body exudates, and, more specifically, refers to devices which are 
placed against or in proximity to the body of the wearer to absorb and contain the 
various exudates discharged from the body. The term "disposable" is used herein to 
describe absorbent anicles w^hich are not intended to be laundered or otherwise 
resioicd or reused as an absorbent anicle (i.e.. thev are intended to be discarded aher 
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a i^inple use and, preferably. lo be recycled, composied or othenvise disposed of in 
an enN'ironnienially compaiible manner). A "unitar>'" absorbent anicle refers lo 
absorbeni anicles which are formed of separate pans united together to form a 
coordinated entity so that they do not require separate manipulative pans like a 
separate holder and liner. A prefened embodiment of an absorbeni anicle of ihe 
present invention is the uniiar>' disposable absorbent anicle. diaper 20, sho\^Ti in 
Figure 1. As used herein, the term "diaper" refers to an absorbeni anicle pencrally 
worn by infants and incontinent persons that is worn about the lower torso of the 
wcajer. li should be understood, however, that the present invention is also 
applicable to other absorbent anicles such as incontinence briefs, incontinence 
underf armenis. diaper holders and liners, feminine hypiene parments. training panis, 
and the like. 

Fipure 1 is a plan view of the diaper 20 of the present invention in its flat- 
out, uncontracted state (i.e.. with elastic induced contraction pulled out) with 
ponions of the structure beinp cut-away to more clearly show the construction of the 
diaper 20 and with the ponion of the diaper 20 which laces the wearer, the inner 
surface 40, facing the viewer. As shoun in Figure 1, the diaper 20 preferably 
comprises a containment assembly 22 comprising a liquid pcr\'ious topsheet 24; a 
liquid imper\'ious backsheet 26 joined to the topsheet; and an absorbent core 28 
positioned between the topsheet 24 and the backsheet 26. TTie diaper preferably 
funher comprises clasticized side panels 30; elasticized leg cuffs 32; elasticized 
waistbands 34; and a fastening system 36 preferably comprising a pair of 
securement members 37 and a landing member, {not shovsTj). 

The diaper 20 is shown in Figure 1 to have an inner surface 40 (facing the 
viewer in Figure 1), an outer surface 42 opposed to the inner surface 40. a rear waist 
region 44, a front waist region 46 opposed to the rear waist region 44, a crotch 
region 48 positioned between the rear waist region 44 and the front waisi region 46, 
and a peripher\' which is defined by the outer perimeter or edges of the diaper 20 in 
which the longitudinal edges are designated 50 and the end edges are designated 52. 
The inner surface 40 of the diaper 20 comprises that ponion of the diaper 20 which 
is positioned adjacent to the wearer's body during use (i.e.. the ir^er surface 40 
generally is formed by at least a ponion of the topsheet 24 and other components 
joined to the topsheet 24). The outer surface 42 comprises that ponion of the diaper 
20 which is positioned away from the wearer's body (i.e., the outer surface 42 is 
penerallv formed by at least a ponion of the backsheet 26 and other components 
joined 10 the backsheet 26). As used herein, the term "joined" encompasses 
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conficuralions whereby an element is directly secured to the other element bv 
affixing the element directly to the other element, and confieurations whereby the 
element is indirectly secured to the other element by affixing the element to 
intermediate member(s) which in turn are affixed to the other element. The rear 
waist region 44 and the front waist region 46 extend from the end edges 52 of the 
periphery to the crotch region 48. 

The diaper 20 also has two cenierlines. a longitudinal cenierline 90 and a 
transverse centerline 92. The term "longitudinal", as used herein, refers to a line, 
axis, or direction in the plane of the diaper 20 that is generally aligned with (e.g. 
approximately parallel with) a vertical plane which bisects a standing wearer into 
left and right halves when the diaper 20 is worn. The terms "transverse" and 
"lateral", as used herein, are interchangeable and refer to a line, axis or direction 
which lies within the plane of the diaper that is generally perpendicular to the 
longitudinal direction (which divides the wearer into front and back body halves). 

The containment assembly 22 of the diaper 20 is showTi in Figure 1 a5 
comprising the main body (chassis) of the diaper 20. The containment a5sembly 22 
comprises at least lopsheet 24, backsheet 26 and absorbent core 28. U'Ticn the 
absorbent article comprises a separate holder and a Imer, the containment assembly 
22 generally comprises the holder and the liner (i.e., the containment assembly 22 
comprises one or more layers of material to define the holder while the liner 
comprises an absorbent composite such as a topsheet. a backsheet, and an absorbent 
core.) For unitary absorbent articles, the containment assembly 22 comprises the 
main structure of the diaper with other fearuies added to form the composite diaper 
structure. Thus, the conlainmenl assembly 22 for the diaper 20 generally comprises 
the topsheet 24. the backsheet 26, and the absorbent core 28. 

Figure 1 shows a prefened embodiment of the containment assembly 22 in 
which the topsheet 24 and the backsheet 26 have length and width dimensions 
generally larger than those of the absorbent core 28. The topsheet 24 and the 
backsheet 26 extend beyond the edges of the absorbent core 28 to thereby form the 
periphery' of ihe-"diaper-20r "U^ topsheet 24, the backsheet 26, and the 

absorbent core 28 may be assembled in a vajier\' of well known configurations, 
exemplary containment assembly configurations are described generally in U.S. 
Patent 3.860,003 entitled "Contractible Side Portions for Disposable Diaper" which 
issued to Kenneth B. Buell on January 14, 1975; and U.S. Patent 5,151,092 entitled 
"Absorbent Anicle With Dynamic Elastic Waist Feature Having A Predisposed 
Resilient Flexural Hinge" which issued to Kerinelh B. Buell et al.. on September 29. 
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1992; each of which is incorporaied hciein by lefcience. 

The absorbcni core 28 may be any absorbent member which is penerallv 
compressible, conformable, non-irritaiinp to the wearer's skin, and capable of 
absorbing and retainin^^ liquids such as urine and other certain body exudates. As 
shoun in Fipure 1. the absoibeni core 28 has a g amient-facinp side, a body-facing 
side, a pair of side edpes. and a pair of waist edpes. The absorbent core 28 mav be 
manufactured in a wide variety of sizes and shapes (e.p.. rectangular, hourglass. 
'T"-shaped. asymmetric, etc.) and from a wide vajiciy of liquid-absorbent materials 
commonly used in disposable diapers and other absorbent anicles such as 
comminuted wood pulp which is generally refened to as airfelt. Examples of other 
suitable absorbent materials include creped cellulose wadding: mellblovsTi polymers 
including coform: chemically stiffened, modified or cross-linked celluiosic fibers; 
tissue including tissue uiaps and tissue lajTiinates: absorbent foams; absorbent 
sponges; superabsorbent polymers; absorbent gelling materials; or any equivalent 
material or combinations of materials. 

The conf]guration and construction of the absorbent core 28 may var^' (e.g.. 
the absorbent core may have vary-ing caliper zones, a hydrophilic gradient, a 
superabsorbent gradient, or lower average densit>' and lower average basis weight 
acquisition zones; oi may comprise one oi more layers or .structmes). Further, the 
size and absorbent capacity of the absorbent core 28 miay also be varied to 
accommodate wearers ranging from infants tfirough adults. However, the total 
absorbent capacity of the absorbent core 28 should be compatible with the design 
loading and the intended use of the diaper 20. 

-One embodiment of the diaper 20..ha5 an.. asymmetric, modified T-shaped 

absorbent core 28 having ears in the front waist region but a generally rectangular 
shape in the rear waist region. Exemplary absorbent structures for use as the 
absorbent core 28 of the present invention that have achieved wide acceptance and 
commercial success are described in U.S. Patent 4,610.678 entitled "High-Density 
Absorbent Structures" issued to Weisman et al. on September 9, 1986; U.S. Patent 
4.673.402 entitled "Absorbent Articles With Dual-Layered Cores" issued to 
Weisman et al. on June 16, 1987; U.S. Patent 4.888.231 entitled "Absorbent Core 
Having A Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. 
Patent 4,834,735, entitled "High Density Absorbent Members Having Lower 
Density and Lower Basis Weight Acquisition Zones", issued to Alemany et al. on 
May 30, 1989. The absorbent core may further comipnse the dual core system, 
containing an acquisition/distribijiion core of chemically stifiened fibers posinoncc 
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over an absorbent storate core as deiailed in U.S. Patent 5.234.42:-. entitled 
"Ab.^iorbent Anicle With Elastic Waist Feature and Enhanced .Ab.sorbency" issued to 
AlerTiany ci al.. on Auj?usi 10, 1995; and in U.S. Patent 5.147.345. entitled "High 
Efficiency Ab.sorbent Anicies For Incontinence Management" issued to ^ounp. 
LaVon and Taylor on September 15. 1992. All of these patents are incorporated 
herein by reference. 

The backsheel 26 is positioned adjacent the garment-facing surface of the 
absorbent core 28 and is preferably joined thereto by anachment means {not shou-n) 
such as those well kno^^•n in the an. For example, the backsheet 26 may be secured 
to the absorbent core 28 by a uniform cominuous layer of adhesive, a panemed layer 
of adhesive, or an anay of separate lines, spirals, or spots of adhesive. Adhesives 
which have been found to be satisfactory are manufactured by H. B. Fuller Company 
of St. Paul. Minnesota and marketed as_HL-1258. An example_of a suitable 
anachment means comprising an open pattern network of filaments of adhesive is 
disclosed in U.S. Patent 4.573,986 entitled "Disposable Waste-Containment 
Garment", which L'sued to Minetola el al. on .March 4. 1986. Another suitable 
anachment means comprising several lines of adhesive filaments swirled into a 
spiral partem is illustrated by the apparatus and methods shown in U.S. Patent 
3.91 1.173 issued to Sprague, Jr. on October 7. 1975; U.S. Patent 4.785.996 issued to 
Ziecker. et aJ. on November 22, 1978: and U.S. Patent 4.842.666 issued to Wcrenicz 
on June 27. 1989. Each of these patents are incorporated herein by reference. 
Alternatively, the anachment means may comprise heat bonds, pressure bonds, 
ultrasonic bonds, dynamic mechanical bonds, or any other suitable anachment 
means or combinations of these anachment means as are known in the an. 

°^ present invention are also contemplated wherein the absorbent 
core is nqi joined to the backsheet 26, the topsheet 24, or both in order to provide 
greater extensibility in the front waist region 46 and the rear waist region 44. 

The backsheet 26 is impei^-ious to liquids (e.g., urine) and is preferably 
manufactured from a thin plastic film, although other flexible liquid imper%'ious 
-materials may also be -used; As used hercinrthe tenn "flexible" refers to materials 
which are compliant and will readily conform to the general shape and contours of 
the human body. The backsheet 26 prevents the exudates absorbed and contained in 
the absorbent core 28 from wening anicies which contact the diaper 20 such as 
bedsheets and undergarments, however, the backsheet 26 may permit vapors to 
escape from the absorbent core 28 (i.e., is breathable). Thus, the backsheet 26 
preferably comprises a polymeric film such as thermoplastic films of polyethylene 
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or polypropyiene. A suiiablc materia! foi the backsheet 26 is a ihermopiastic film 
havin^^ a thickness of from aboui 0.012 mm (0.5 mil) lo about 0.051 mm (2.0 mils). 

The lopsheet 24 is positioned adjacent the body-facing surface of the 
absorbent core 28 and is preferably joined thereto and to the backsheet 26 by 
anachment means (not shown) such as those well known in the an. Suitable 
atiachmcni means are described with respect to ioininp the backsheet 26 to the 
absorbent core 28. In a prefened embodiment of the present invention, the topsheet 
24 and the backsheet 26 are joined directly to each other in the diaper periphery' and 
are indirectly joined to^'ether by directly joininp them to the absorbent core 28 b\' 
the atiacliment means ( not shown). 

The lopsheet 24 is preferably compliant, soft feeling, and non-iiriiating to the 
wearer's skin. Further, the topsheet 24 is preferably liquid pei^'ious permitting 
liquids (e.g.. urine) to readily penetrate thjough its thickness. A suitable topsheet 24 
is manufactured from a nonwovcn web of synthetic fibers (e.g., polyester, 
polyethylene, or polypropylene fibers or bicomponent fibers). Other suitable fibers 
include natural fibers such as w^ood. conon. or layon. or combmations of natural and 
synthetic fibers. 

The lopsheet 24 of ihe present invention preferably comprises an apenuied 
nonwoven web. Refernng to FIG. 2 there is schemiatically illustrated at 100 a 
process for selectivch' aperturing a nonwoven web suitable for use as a topsheet on a 
disposable absorbent anicle. 

According to the present invention, a nonwoven web 102 is unwound from a 
supply roll 104 and travels in a direction indicated by the anows associated 
therewith as the supply-roll 104 rotates in the direction indicated by the anows 
associated therewith'. The noriwoven material 102 passes through a nip 106 of the 
web weakening roller arrangement 108 formed by rollers 1 10 and 1 12. 

The nonwoven material 102 may be formed by knovsn nonwoven extrusion 
processes, such as, for example, kno\vTi meltblowing processes or known 
spunbonding processes, and passed directly through the nip 106 without first being 
bonded and/or stored on a supply roll. 

The nonwoven web 102 may be extensible, elastic, or nonelastic. The 
nonwoven web 102 may be a spunbonded web, a meltblowTi web, or a bonded 
carded web. If the nonwoven web is a web of meliblown fibers, it may include 
meltblown microfibers. The nonw'oven web 102 may be made of fiber forming 
polymers such as. for example, polyolefins. Fzxemplary polyolefins include one or 
more of polypropyiene, poiyethyiene. ethylene copoiymers, propylene copolymers. 
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and buiene copolymers. 

In another embodiment, the nonwoven web 102 may be a multilaver material 
having, for example, at least one layer of a spunbonded web joined to at least one 
layer of a meltblown web, a bonded carded web. or other suitable material. For 
example, the nonwoven web 102 may he a multilayer web having a first laver of 
spunbonded polypropylene having a basis weight from about 0.2 to about 8 ounces 
per square yard, a layer of meltblowii polypropylene having a basis weight from 
about 0.2 to about 4 ounces per square yard, and a second layer of spunbonded 
polypropylene having a basis weight from about 0.2 to about 8 ounces per square 
yard. Alternatively, the nonwoven web may be a single layer of material, such as, 
for example, a spunbonded web having a basis weight from about 0.2 to about 10 
ounces per square yard or a meltblown web having a basis weight from about 0.2 to 
about 8 ounces per square yard. 

The nonwoven web may be joined to a polymenc film to form a laminate. 
Suitable polymeric film materials include but are not limited to polyolefms. such as 
polyethylenes, polypropylene, ethylene copolymers, propylene copolymers, and 
buienc copolymers; nylon (polyamide): meialloccne caiaiyst-hased polymers: 
cellulose esters; poly (methyl methacr>'late); polysiyrene; poly (vinyl chloride); 
polyester; polyurethane: compatible polymers; compatible copolymers: and blends, 
laminates and/or combinations thereof. 

The nonwoven web 102 may also be a composite made up of a mixture of 
TWO or more different fibers or a mixture of fibers and panicles. Such mixtures may 
be formed by adding fibers and/or paniculates to the gas stream in which the 
mellblov,m fibers or spunbond fibers are carried so thai an intimate entangled co- 
mingling of fibers and other materials, e.g.. wood pulp, staple fibers and panicles 
occurs prior to collection of the fibers. - - - - - - 

The nonwoven web of fibers should be Joined by bonding to form a coherent 
web structure. Suitable bonding techniques include, but are not limited to, chemical 
bonding, ihermobonding, such as point calendering, hydroentangimg, and needling. 

Referring now to FIG. 7 there is shown a photograph of a coherent 
nonwoven web 102 prior to entering nip 106. As can be seen in FIG. 7 the coherent 
nonwoven web comprises a plurality of fibers joined together by point calendered 
bonds 200 to form a coherent web structure. 

Referring to FIGS. 2 and 3, the nonwoven web weakening roller anangement 
108 preferably comprises a panemed calendar roller 1 10 and a smooth anvil roller 
112, One or both of the panemed calendar roller 110 and the smooth anvil roller 
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1 12 n^iay he heated and the pressure beuveen the uvo rollers may he adjusted bv well 
knoN^Ti means to provide the desired lemperature. if an\'. and pressure to 
concunenily weaken and melt-stabiiize the nonwoven web 102 at a plurality of 
locations. 

The patiemed calendar roller 1 10 is confiruied to have a circular cylindrical 
surface 1 14. and a plurality of protuberances or panem elements 1 16 which extend 
outwardly from surface 1 14. The protuberances 1 16 are disposed in a predetermined 
pattern with each protuberance 1 16 bemp confi^^uied and disposed to prccipiiaie a 
weakened. meh-stabili?ed location in the nonwoven web 102 to effect a 
predetermined pattern of weakened, melt-stabilized locations in the nonwoven web 
102. As shown in FIG. 3, panemed calendar roller 1 10 has a repeating paticm of 
protuberances 116 which extend about the entire circumference of surface 114. 
Alternatively, the protuberances 1 16 may extend around a portion, or portions of the 
circumference of surface 114. 

The protuberances 1 16 are preferably truncated conical shapes which extend 
radially outwardly from surface 114 and which have elliptical distal end surface^ 
117. Although it IS not intended to thereby limit the scope of the present invention 
to protuberances of only this confij'uralion. Other suitable shapes for distal ends 
1 17 include, but are not limited to circular, square, rectangular, etc. The roller 1 10 
is finished so that all of the end surfaces 117 lie in an imapinary right circular 
cylinder which is coa.xial with respect to the axis of rotation of roller 1 10. 

The protuberances 116 are disposed in a regular predetermined partem of 
rows and columns in the embodiment shown in FIG. 3. although it is not intended to 
thereby limit the scope of the present invention to the panem of protuberances of 
only this configuration. The protuberances may be disposed in any predetermined 
panem about panemed calendar roll 1 10. 

Anvil roller 112, is preferably a smooth surfaced, right circular cylinder of 

steel. 

FIG, 8 is a photograph of the nonwoven web 102 after having passed through 
the weai;ening roller anangement 108, and prior to passing through the nip 130 of 
the incremental stretching system 132. As can be seen in the photograph, the 
nonwoven web 102 includes a plurality of weakened, melt-stabilized locations 202. 
Weakened, melt-stabilized locations 202 generally conespond to the panem of 
protuberances 116 extending from the surface 114 of panemed calendar roller 110. 
A5 seen in FIG. 8, the nonwoven web 102 also includes coherent web forming point 
caiendered bonds 200 which ser^'c to mamtain the structural miegnt>' of the 
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non woven web 1 02. 

From the weakening roller ananpemenl 108. the nonwoven web 102 passes 
through nip 130 formed by the incremental stretching system 132 employing 
opposed pressure applicators having three-dimensional surfaces which at least to a 
degree are compiemeniary to one another. 

Refemng now lo FIG. 4, there is shouTi a fragmentary enlarged view of the 
incremental stretching system 132 comprising incremental stretching rollers 134 and 
136. The incremental stretching roller 134 includes a plurality of teeth 160 and 
concsponding grooves 161 which extend about the entire circumference of roller 
134. Incremental stretching roller 136 includes a plurality of teeth 162 and a 
plurality of conesponding grooves 163. The teeth 160 on roller 134 miermesh with 
or engage the grooves 163 on roller 136, while the teeth 162 on roller 136 iniermesh 
with or engage the groo\:esJ61 on roller 134, . Aj^the nonvvoven web 102 having 
weakened, melt-stabilized locations 202 passes through the incremental stretching 
system 132 the nonwoven web 102 is subjected to tensioning in the CD or cross- 
machine direction causing the nonwoven web 102_to be extended in the CD 
direction. Alterr.atively, or additionally the nonwoven web 102 may be tensioned m 
the MD or machine direction. The tensioning force placed on the nonwoven web 
102 is adjusted such that it causes the weakened, melt-stabilized locations 202 to 
rupture creating a plurality of apertures 204 coincident with the wealiened melt- 
stabilized locations 202 in the nonwoven web 102. However, the bonds of the 
nonvvoven web 102 are preferably strong enough such that they do not rupture 
during tensioning, thereby maintaining the nonwoven web in a coherent condition 
even as the weakened, melt-stabilized locations rupture. However, it may be 

desirable to have some of the bond s_rupiure„duri ng_ten si oni ng 

-Referring -now---to-FlG.-9 -there- is-showTi -a -photograph of the nonwoven web 



102 after having been subjected to the tensioning force applied by the incremental 
stretching system 132. As can be seen in the photograph, the nonwwen web 102 
now includes a plurality of apenures 204 which are coincident with the weakened, 
melt-stabilized locations 202 of tiie nonwoven web shown in FIG. 8. A portion of 
the circumferential edges of apertures 204 include remnants 205 of the melt- 
stabilized locations 202. It is believed that the remnants 205 help to resist funher 
tearing of the nonwoven web particularly when the nonwoven web is used as a 
topsheet on a disposable absorbent article. 

Other exemplar)' structures of incremental stretching mechanisms suitable 
for incrementally stretchmg or tensioning the nonwoven web are described in 
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Imt-mationa] Patent Publication No. WO 95/03765. published Fcbruan' 9. 1995. in 
the name of ChappelL et al.. the discloj^uie of which is incorporated herein by 
reference. 

The selectively apenured nonwoven web may also be used as a lopsheci on 
other disposable absorbent anicles such as for example, incontinence briefs, training 
pants, feminine hypicne garments and the Hke. The selectively apenured nonwoven 
web may also be used in other ponions of a disposable absorbent anicle such as. for 
example, as an acquisition layer positioned between the lopsheei and the absorbent 
core, as pan of the absorbent core, oi as ponions of other components of the 
disposable absorbent anicle. 

The nonwoven web 102 is preferably taken up on wind-up roll 180 and 
stored. Alternatively, the nonwoven web 102 mzy be fed directly lo a production 
line where it is used to form a topsheet on a disposable absorbent anicle. 

Referrinp to FIG. 5 there is schemiatically illustrated at 300 another process 
for selectively apenunn^^ a nonwoven web of the present invention. A nonwoven 
web 302 is unwound from a supply roll 304 anc navels in a direction indicated b\ 
the anows associated therewith as the supply lol! 304 rotates in the direction 
indicated by the anows associated therewith. The nonwoven material 302 is 
forwarded through the web weakening anangement 308. 

The nonwoven material 302 may be formed by known extrusion processes, 
such as, for example, known melt-blowing processes or known spunbonding 
processes, and passed directly through the web weakening anangemenl 308. 

The nonwoven web 302 may be extensible, elastic or non-clastic. The 
nonwoven web 302 may be a spunbonded w^b, a meltblown web, or a bonded 
carded web. If the nonwoven Web is a web of meliblowTi fibers, it may include 
meltblown microfibers. The nonwoven web 302 may be made of fiber forming 
polymers such as, for example, polyolefins. Exemplary poiyolefms include one or 
more of polypropylene, polyethylene, ethylene copolymers, propylene copolymers, 
and butene copolymers. 

In another embodiment, the nonwoven web 302 may be a multilayer material 
having, for example, at least one layer of a spunbonded web joined to at least one 
layer of a meltblown web, a bonded carded web, or other suitable material. 

The nonwoven web may be joined to a polymenc film to form a laminate. 
Suitable polymeric film materials include but arc not limited to polyolefins. such as 
polyethylenes, polypropylene, ethylene copolymers, propylene copolymers, and 
butent copolymers: nylon (polyamide): meulioctnt catalyst-based polvmers; 
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cellulose esiers; poly (meihyl methacn'laiej; polystyrene; poly (vinyl chloride): 
polyesier; polyurethane: compatible polymers: compatible copolymers: and blends, 
laminates and/or combinations thereof. 

The nonwoven web 302 may also be a composite made up of a mixture of 
two or more difTerem fibers or a mixture of fibers and panicles. Such mixtures may 
be formed by adding fibers and/or panicles to the pas stream in which the meltblown 
fibers or spunbond fibers are canied so that an intimate entangled co-mingling of 
fibers and other materials, e.g., wood pulp, staple fibers and panicles occurs prior to 
collection of the fibers. 

The nonwoven web of fibers should be joined by bonding to form a coherent 
web structure. Suitable bonding techniques, include, but are not limited to. chemical 
bonding, ihermobonding. such as point calendenng, hydroenlangling, and needling. 

Referring to FIGS. 5 and 6. the nonwoven web weakening anangement 308 
preferably compnses an ultrasonic transducer 306 and a cylinder 310. As the 
nonwoven material 302 is foT^\'arded between the ultrasonic transducer 306 and the 
anvil cylinder 310. the nonwoven web 302 is subjected to ultrasonic vibrational 
energy whereupon predetennined panem locations of the nonwoven web 302 are 
weakened and melt-stabilized. Anvil 310 has a multiplicity of discrete panem 
protuberances which are generally designated 316 disposed on its outwardly facing 
surface 314 in a predetermined panem which extends about the entire circumference 
of the anvil cylinder. The protuberances 316 are disposed in a predetermined partem 
with each protuberance 316 being configured and disposed to precipitate a 
weakened, melt-stabilized location 304 in the nonwoven web 302 to effect a 
predetennined panem of weakened, melt-stabilized locations in the nonwoven web 
302. As shown in FIG. 6, anvil 310 has a^repeating pattern of protuberances 316 
which extend about the entire circumference of surface 314. Alternatively, the 
protuberances 316 may extend around a ponion, or ponions of the circumference of 
surface 314, 

The protuberances 316 are preferably truncated conical shapes which extend 
radially-ourward from the surface 3T4- and which have elliptical distal end surfaces. 
Other suitable shapes for the distal end include, but are not limited to. circular, 
square, rectangular, etc. The anvil 310 is finished so that all of the end surfaces lie 
in an imaginar>' right circular cylinder which is coaxial with respect to the axis of 
rotation of anvil 310. 

After having passed through the weakening anangement 308, and prior to 
passing through the nip 530 of the incremental stretching system 332. the nonwoven 
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web 302 includes a plurality of weakened, meti-siabilizcd locaiions 304 which 
^•enerally cone.^pond lo the patiem of protuberances 316 exiendmp from the surface 
314 of anvil 310. 

I-iom the weakening ananpemen: 308. the nonwoven web 102 passes 
ifuouph nip 330 formed by the inciemental stietchinp system 332 employing 
opposed pressure applicators having three-dimensional surfaces which at least to a 
depree are complementary lo one another The incremental stretching system 332 
preferably comprises incremental stielchinp rollers 334 and 336. The incremental 
stretching roller 334 includes a plurality of teeth and conesponding grooves which 
extend about the entire circumference of the roller 334. Incremental stretching roller 
336 includes a plurality of teeth and a plurality of conesponding grooves. Teeth on 
roller 334 intermesh or engage with the grooves on roller 136. while the teeth on 
roller 336 iniennesh with or engage with the grooves on the roller 334. As the 
nonwoven web 302 having weakened, meJi-stabilized locations 304 passes through 
the incremental stretching system 332. the nonwoven web is subjected to tensioning 
causing the web to be extended. The tensioning force placed on the nonwoven web 
IS adjusted such that it causes the weakened, melt-stabilized locations 304 to rupture 
creating a plurality of apenures in the nonwoven web which are coincident with the 
weakened melt-siabilized locations. 

The nonwoven web 302 is preferably taken up on \M'nd-up roll 380 and 
stored. Alternatively, the nonwoven web 302 may be fed directly to a production 
line where it is used to form a topsheet on a disposable absorbent article. 

The diaper 20 preferably funher comprises elasticized leg cuffs 32 for 
providing„impr.oved_containment of liquids, and other body exudates. Each 
elasticized leg cufT32 may comprise several different embodiments for reducing the 
leakage of body exudates in the leg regions. (The leg cuff can be and is sometimes 
also refened to as leg bands, side flaps, bamer cuffs, or elastic cuffs.) U.S. Patent 
3.860.003 describes a disposable diaper which provides a coniraclible leg opening 
having a side flap and one or more elastic members to provide an elasticized leg cuff 
(gasketirig cufO "U.S. Patent 4,909,803 entitled "Disposable Absorbent Article 
Having E]a.sticized Flaps" issued to Aziz et al. on March 20, 1990, describes a 
disposable diaper having "siand-up" elasticized flaps (barrier cuffs) to improve the 
containment of the leg regions. U.S. Patent 4.695.278 entitled "Absorbent Article 
Having Dual Cuffs" issued to Law.son on September 22, 1987, describes a 
disposable diaper having dual cuffs including a gasketing cuff and a bamer cufl. 
i:.^. Patent 4.704.11: entilled "Disposable Wa^st Coniainment Garment" issued to 
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Buell on November 3. 1987. discloses a disposable diaper or mcominence garmem 
having side-edpe^leakage-puard puners confipmed to contain free liquids within the 
parment. Each of these patents are incorporated herein by reference. WOiile each 
elafiicized leg cuff 32 may be configured so as to be similar to any of the leg bands, 
side flaps, bamer cuffs, or elastic cuffs described above, it is prefened that each 
elasticized leg cuff 32 compnse at least an inner banicr cufl comprising a bamer 
flap and a spacing element such as described in the above-referenced U.S. Pal. No. 
4.909.803. In a prefened embodiment, the elasticized leg cuff 32 additionally 
comprises an ela5iic gasketing cuff with one or more elastic strands, positioned 
outboard of the barrier cuff such as described in the above-refened U.S. Pal. No. 
4.695,278. 

The diaper 20 preferably funher comprises an elasticized waistband 34 ihat 
provides improved fit and containment. The elasticized waistband 34 is that ponion 
or zone of the diaper 20 which is intended to elastically expand and contract to 
dynamically fit the wearer's waist. The elasticized waistband 34 preferably extends 
longitudinally outwardly from at least one of the waist edges of the absorbent core 
28 and generally forms at least a ponion of the end edge of the diaper 2C. 
Disposable diapers are generally constructed so as to have two elasticized 
waistbands, one positioned in the rear waist region and one positioned in the front 
waist region, although diapers can be constructed with a single elasticized 
waistband. Further, while the elasticized waistband 34 or any of its constituent 
elements can comprise a separate element affixed to the diaper 20, the elasticized 
waistband 34 may be constructed as an extension of other elements of the diaper 
such as the backsheet 26 or the topsheel 24, preferably both the backsheei 26 and the 
topsheet 24. The elasticized waist band _ 34. may be constructed in a number of 
different_configurationS:including those described in-U-TS. Patent 4,515,595 entitled 
"Disposable Diapers with Elastically Contractible Waistbands" issued to Kievit et al. 
on May 7, 1985 and the above referenced U.S. Patent 5.151.092 issued to Buell; 
each of these references being incorporated herein by reference. 

In-a-prefened-embodimentrthe diaper -20 also" comprises elasticized side 

panels 30 disposed in the rear w^aist region 44. (As used herein, the term "disposed" 
is used to mean that an element(s) of the diaper is formed (joined and positioned) in 
a panicular place or position as a unitary' structiire with other elements of the diaper 
or as a separate element joined to another element of the diaper.) The elasticized 
side panels 30 provide an elastically extensible feature that provides a more 
comfonable and contouring fit by initially conformably fining the diaper to the 
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wearer and 5iJ?iaininp this fn thiouphout ihc lime of wear well passed when the 
diaper has been loaded with exudates since the elasiici^ed side panels allow the sides 
of the diaper to expand and conuact. The clastici/ed side panels 30 funher provide 
more effective application of the diaper 20 since even if the diaperer pulls one 
elasiicized side panel 30 fanher than the other dunnp the application 
(asymmetrically), the diaper 20 will "self-adjust" dunnp wear. WT^ile the diaper 20 
of the present invention preferably has the elasiicized side panels 30 disposed in the 
rear waist region 44; alternatively, the diaper 20 may also be provided with 
elasticized side panels disposed in the front waist region 46 and the rear waisi rcpion 
44. WTiile the elasiicized side panels 30 mjay be constructed in a number of 
confif uraiions. cxajnpies of diapers with elasticized side panels aie disclosed in U.S. 
Pat. No. 4.857.067, entitled "Disposable Diaper Having Shined Ears" issued to 
Wood, et ah on August 15. 1989; U.S. Pat. No. 4.381,781 issued to Sciaraffa. et al. 
on May 3, 1985: U.S. Pat. No. 4.938,753 issued to Van Compel, ci ah on July 3, 
1990, and in U.S. Pat. No. 5. 15 1.092 issued to Bueli et al. on September 29. 1992; 
each of which are incorporated herein by reference. Suitable elastic materials for 
use as the elasticized side panels include elastomeric foams, synthetic oi natural 
pjbber, synthetic or natural rubber foams, elastomeric films, elastomeric scrim, 
elastomeric woven or nonwoven webs. ela5,iomeric composites such as elastomeric 
nonwoven laminates, or the like. 

The diaper 20 also comprises a fastening system 36 which forms a side 
closure which maintains the rear waist region 44 and the front waist region 46 in an 
overlapping configuration such that lateral tensions are maintained around the 
circumference of the diaper lo-mainiain the diaper -on the wearer. Exemplarj- 
fastening systems are disclosed in U.S. Pat, No. 4,869,724 issued to Scripps on 
September 26, 1989; U.S. Pal. No. 4.846,815 issued to Scnpps on July 11, 1989; 
U.S. Pat. No. 4,894,060 issued to Nesiegard on January 16, 1990; U.S. Pat. No. 
4,946,527 issued to Baurell on August 7, 1990; U.S. Pal, No. 3,848,594 issued to 
Bucll on November 19, 1974; and U.S. Pat. No. 4.662,875 issued to Hiroisu and 
Robertson on May 5, 1987. Each of these patents are incorporated herein by 
reference. 

U^ile particular embodiments of ihe present invention have been illustrated 
and described, it would be obvious to those skilled in the an thai various other 
changes and modifications can be made without depaning from the spirit and scope 
of the in\'eniion. It is therefore intended to cover in the appended claims all such 
changes and modifications that arc within the .scope of this invention. 
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What IS claimed is: 

1 . A meihod for scicciively apenuring a nonwoven web characterized bv the 
steps of: 

a) weaiscninp said nonwoven web at a piuraliiy of locations to create a 
plurality of weakened, meh-stabilized locations; and 

b) applying a tensioning force to said nonwoven web to cause said 
nonwoven web to rapture at said plurality of weakened, meli-stabilized 
locations creating a plurality of apertures in said nonwoven web 
coincident with said plurality of weakened, irtelt-siabilized locations. 

2. The method of Claim 1 wherein said nonwoven web is a web selected from 
the group consisting of a bonded carded w^b of fibers, a web of spunbonded 
fibers, a w'eJ) of_TTieJtblov.Ti fibers, and.a mullilayier material including at least 
one of said webs. 

5. The method of Claimi 2 wherein said fibers comprise a polymer selected from 
the group consisting of polyolefins, polyesters, and polyamides. 

4. The method of Claim 1 wherein said nonwoven web is a composite material 
comprising a mixiuie of fibers and one or more other materials selected from 
the group consisting of wood pulp, staple fibers, paniculates and 
superabsorbeni materials. 

5. The method of Claim 1 wherein said nonwoven web is a web selected from 
the group-consisting.of an elastic nonwoven web, a nonelastic nonwoven 
web, and an extensible nonwoven web. 

6. A nonwoven web characterized by a plurality of apenures formed by 
application of a tensioning force, said apenures coincident with a plurality of 
weakened, melt-stabilized locations, said apertures having a circumferential 
edge, a portion of said circumferential edge being defined by a remnant of 
said melt-stabilized locations. 

7. The nonwoven w^b of Claim 6, wherein said nonwoven web forms a 
topsheci on a disposable absorbent article. 
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8. The nonwoven web of Claim 6 wheiein said nonwoven web is a web sclecicd 
from The ^^loup consisiing of a bonded raided web of fibers, a web of 
spunbonded fibers, a web of mchblown fibers, and a multilayer maicrial 
includinp at least one of said webs. 

9. The nonwoven web of Claim 6 wheiein said fibers comprise a polvmci 
selected from the ^roup consisting of polyolefins, polyesters, and 
polyamides. 

10. The nonwoven web of Claim 6 wherein said nonw-ovcn web is a composite 
material comiprising a mixture of fibers and one or more other materials 
selected from the group consisting of wood pulp, staple fibers, paniculates 
and superabsorbent materials. 

1 1. The nonwoven web of Claim 6 wherein said nonwoven web is a web selected 
fromj the group consisting of an ela.'^tic nonwoven web, a noncla5tic 
nonwo\'cn web, and an extensible nonwoven web. 

12. An apparatus for selectively aperturing a nonwoven web characterized by: 

a) means for weakening said nonwoven web at a pluiraliTy of locations lo 
create a plurality of weakened, melt-stabilized locations, and 

b) means for applying a tensioning force to said nonwoven web to rupture 
said nonwoven web at said pluraliPv of weakened, melt-siabilized 
locations creating a plurality of aperrures in said nonwoven web 

- - ^ coincident with said plurality of weakened, melt-stabili2ed locations. 
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Fig. 4 



wo 97/1] 662 



PCT/US96/14643 




Fig. 6 



wo 97/11662 



POVlJS96/]4643 



5/7 




wo 97/1)662 



6/7 



PC17US96/U643 




wo 97/11662 



PCT/US96/HM3 



7/7 




INTIIRNATIONAL SEAJ<CH REPORT 



Ir, aoruJ AppmiCOTi Nc 

PCl/US 96/1^643 



A. CLA-'^MUCAl U;N or SIJHJKH MATI KH 



IPC 6 A6IF13/15 



A ccorcnv w Ir.uniatonal I atfnl Cia^^ litator, (IPC) oi lo t>r>tr. r.atiuna' clz^t (icjCw, ind IPC 



B. ^ltLD^ SI AP-CHF.D 



MiniriiLT. coc jnK-nULor, scarctitC UJar\i he iljon svneni lollowcC by cJiii lit Jior. ivmbois) 

IPC 6 A61F 



DcKumtnLaLor, uir\hrc ode: Cla-^ njrjn.an. c(x uTtrnuLon u; L*^ic cxunt irjt such ccxunimu ajt induce c ir. U^t hriQi sci'chcc; 



ritrtroa-c cats ha>f tcmui.'irc Cimnp ir.r jr.u rrut oivaj st arc h i riinit ot caU baw inC, whcit practcaJ, ita-tr, urms iiwd) 



C. nOClJMf:NT> CONMDFREmO HI RFLFVaM 



C aUfor) 


1 Ciuiur, ol (J<">rumtnL indjcjuon. ^hrrc apprupnau. of tht rtlr-varit pax^|cs 


KcifVijit lo clum So. 


X 
Y 


US, A, 3 459 616 (EGLER VERNON C) 5 AuQust 
1969 

see the whole document 


1.1? 
2-11 


V 


US, A, 4 333 979 (SCIARAFFA MICHAEL A El AL) 
8 June 398? 

see column 1, line 65 - column 2, line 16; 
claims; figures 


2-11 


A 


EP,A,0 3bG A12 (MCNEIL PPG INC) ?8 March 
1990 




A 


GE,A,2 279 878 (UNI CHARM CORP) 18 January 
1995 




A 


EP,A,0 4G3 187 (AGE PLASTIC GMBH) 19 
December 1990 





nhc CfKumrnis xrx iisicd in the concnuacon o( bo> C. 



Falcnt lAmily members arx listrd m iTUKJt 



' Spror' caUfcnrs cl cue dfxumrnw : 

*A* flocimfni Cfdnini Ihc if ncraJ suU ot ihc an w^'ch la not 

conEOcrtd in bt ol p*rtcu)w rrltvancr 
*E' earlKf corumcnt but puhlishcc on cv after ihc inlcmaconil 

filini CJtr 

'I.' dtxumrnt wUizh may ihmu tkjubv^ or. pnonly da-irts) or 
which IS cue to trjblish thr public at on dau ol another 
alaton oi oiher iprcaJ rtawin (as ipmhfd) 

*0" corumrnt rtfrmng Lo an OraJ ducJOiUrx. mt. cxhibiLon or 
othci mtans 

'P* Oocumeni pohliihtd pnof to tht inumaLoMJ filing dalr but 
lattr than tht pnonly aau clajmec 



*T' lairi ccx-umeni publishtc alur tht mumaccnal filint oau 
or prionty dau and noi in conflict wiU-. the application but 
cicd to unbmiand tht pnnciple or theory imOfnymi Cie 
in vent) on 

*X* docuTTK-nt ol parDcular rrlrvancc; ih* dajrmc irvenoon 
tannw t* con'ocxrtc novtj ot cam>oi br tontdcrrd lo 
involve an tnvtnDvt luj whtn th< ckKumtnt 13 Laien aJorkt 

*Y' otjrumtnt ol partjcuiar mtvancc; tht cJaimtd invrnoon 

cannot iy consdtrtd to invoJvt an invtncvt nrp when the 
dorumtnl n cDmbintc viU~, o<it 01 morr other juch docu- 
rrfcrnti, ruch. comb;nat]on btm| obv^ou^ to a penon itullcd 
ir th< an 

'&' dorumem member oi the xame patent lamily 



Dau cl the acTua! conipltcon of tht intcmaDora.i search 

19 December 1996 



Dale ol majJjnj ol Ihe mitmatorkaJ warxh rtpon 

1 5. 01. 97 



Narr.t anc ntiMir^ aacr-,^ c: Lht I^A 

tirupcar. Paunt Ollict. P.B. IM f PaunvJian 2 
SI - 2:iO HV Kitswijk 
Tel. I - 31. "JO) 3*0-2040. Ix. 31 651 epo rtl. 
fax (- 31-70) 3*00016 



A uuv>ri;cc oltue 



Soederberg. J 



form PCT liA 31C iM^o^e ih«i) (Jul> 



page 1 of 2 



INllIRNATJONAl SEARCH REPORT 



li .uooaJ Appjicjcon Nc 

PCl/US 96/1^645 



CJLontnujton) OOCU Ml NTi COSIs JDt D 1 O fct RLLFVAN7 



t,*i/,or> • I Clinton oi cocurr.cnL wno. inc-cjtcr. whet .pprornaix. o) mrvi-n pasiiEC! 



Kcitvini ic ciijrr. Nt 



EP,A,G S98 970 (PANIEX S R L) 1 June ]99< 



! 



forrr. PCI ISA '31 C tccr.unt^uor, el ivcnno ihMi) (Jwl> l»»3; 



pace 2 of 2 



INTERNATIONAL SEARCH REPORT 

Ir.lonrucon tXi r*lf ni lAmil) mmbci 



PCl/US 96/14643 



F' jtrni ooc umf ni 
CTLTC in ifi/ch rtpori 



F'uthcaiion 



I-iitni U.Tiily 
mrmt>tr)3) 



Publiciuon 
Olt 



US-A-3459616 



G5-08-69 



NONE 



1 1 c 




np - 


uo 




I" U f 1 1 






EP- 


-A-036G47? 


?E- 


G3 


-90 


US-A- 


5036989 


13-08-91 












Al-V 


113822 


15-11-94 












AU-E- 


614665 


05-09-91 












AU-A- 


4132569 


15-03-90 












CA-A- 


1310480 


24-11-92 












Ut - U- 
















ES-l- 


?G66&5& 


16-03-95 












GR-B- 


1GOG74? 


30-12-92 












lE-E- 


661G4 


13-12-95 












JP-A- 


2243144 


27-09-90 


GB- 


-A-2279e76 


]6- 


Gl 


-95 


JP-A- 


7GP4GG7 


27-01-95 












AU-A- 


6734694 


27-01-95 












CA-A- 


2127748 


16-01-95 












CN-A- 


1 1GG299 


22-03-95 












EP-A- 


G63L249 


25-01-95 












US-A- 


6^:54243 


10-09-96 


F P- 


A-0403187 

r • \y ~ \J J. \J / 


19- 


12 


-9G 


DE-A- 


3919166 


13-12-90 












AV1- 


134172 


15-02-96 












DE-D- 


69G?L3^L 


28-03-96 












Dt - 1 • 






EP- 


A-G59e97G 


Gl- 


G6 


-94 


Al-"- 


137433 


16-05-96 












ER-A- 


9304738 


24-05-94 












CA-A- 


2105196 


18-05-94 












CN-A- 


1067302 


01-06-94 












CZ-A- 


9302443 


18-05-94 












DE-D- 


69210403 


05-06-96 












DE-1- 


69210403 


05-09-96 












ES- 1- 


2086111 


16-06-96 












HU-A- 


67098 


28-02-95 












JF-A- 


-6-196780- 


19-07-94 



Form f»C7-ISA:iC {p»\Mr.t r«mu) ar.iM-i) <Jol> It93'; 



